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(54) ORGANIC ELECTROLUMINESCENCE ELEMENT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic electroluminescence element which does not use an 
expensive organic compound such as m-MTDATA and a tetraaryl diamine derivative and has the long 
sevice life by forming a specific inorganic material layer between an electrode and a light emitting layer. 
SOLUTION: In this organic electroluminescence element, an inorganic material layer composed of a 
mixture of a transparent electrode material and an inorganic semiconductor, is formed between an 
electrode and a light emitting layer, and resistivity of this inorganic material layer is not more than 20a.cm. 
At least one of ITO, In203, Sn02 and ZnO or plural mixtures of these are used as the transparent 
electrode material. Si or Ge or a material by adding at least one among 8, P, C, N and O to Si or Ge, is 
used as the inorganic semiconductor. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to an organic electroluminescence element. 

especially, is long lasting and relates to the organic electroluminescence element of low cost. 

[0002] 

[Description of the Prior Art] The organic electroluminescence (EL) element attracts attention as a new source of 
luminescence of a thin form. The conventional organic EL device is constituted by forming the hole impregnation 
layer 2-1, the hole transportation layer 2-2, a luminous layer 3, the electron injection transportation layer 4, and 
cathode 5 grade on the ITO substrate 1 in which the transparent electrode which becomes a glass substrate from about 
1000-2000A ITO (indium tin oxide) was formed, as shown in drawing 2 . 

[0003] As a hole impregnation layer 2-l,m-MTDATA (4, 4\ 4"-Tris(3-methylphenylphenylamino) triphenvlaminc), 
Pon (thiophene-2.5-diyI), phtalo SHIANIAN, etc. are used, for example. 

[0004] As a hole transportation layer 2-2, the tetra-aryl diamine derivative shown, for example bv the foUowing- 
ization 1 is used. 
[0005] 



[Formula 1] 





(In *♦ 1 , Rl , R2, R3, and R4 express an aryl group, an alkyl group, an alkoxy group, an aryloxy group, the amino 
group, or a halogen atom, respectively.) rl , r2, r3, and r4 are the integers of 0, or 1 -5, respectively. R5 And R6 An 
alkyl group, an alkoxy group, the amino group, or a halogen atom is expressed, and these mav be the same or mav 
differ. r5 and r6 are the mtegers of 0, or 1 -4, respectively. 

[0006] As a luminous layer 3, the tetra-aryl diamine derivative shown by metal complex coloring matter, such as tris 
(8-qumolmolato) aluminum, or the above-ization 1, the mixture of said tris (8-quinolinolato) aluminum, etc are used 
Organic fluorescent substances, such as an outside [ this ] tetra-phenyl butadiene, an anthracene, peo'lene, Coronel, a 
12-phtalo pen non denvative, Qumacridone, rubrene, a coumarin, and SUCHIRIN system coloring matter etc are 
used. 

[0007] As an electron injection transportation layer 4, metal complex coloring matter, such as said tris (8- 
qmnolmolato) aluminum, an OKISA diazole derivative, a perylene derivative^ a pyridine derivative, a pxTimidine 
denvative, a quinoline derivative, a quinoxaline derivative, a diphenyl quinone derivative, a nitration full OROREN 
denvative, etc. are used, for example. 

[0008] The alloy which contains the small material of a work function, for example. Li, Na, Mg, aluminum Ag and 
[0009]^ ^^^^^ °^ ^^^^ cathode 5, for example, MgAg, (for example, weight ratio 1 0: 1 ) is used. 

[Problem(s) to be Solved by the Invention] By the way, although m-MTDATA etc. was used for the organic EI 
device constituted like the above as a hole impregnation layer 2-1 and the tetra-aryl diamine derivative etc. was used 
as a hole transportation layer 2-2, each of these organic compounds could not but be very expensive, therefore the 
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mntSi"-,^ f'"^ r*"''^ ''^'^ "'"'^^ ^^'^^'"^ tf^'s and an expensive thina. 

[001 0] Therefore the purpose of this invention is offering the long organic EL device of a life which does not use 
orgamc compounds, such as such expensive n,-MTDATA and a tetra-a^'l diamine derivative as a hole Tmnreanauon 
layer or a hole transportation layer moreover impregnation 
[001 ]] 

[Means for Solving the Problem] In order to attain said purpose, in an organic EL device of this mvention an 

less Z^^<S^ ''""^''^ ' ^^^'^''^"^ '"-8^"- "material lafer is made in^ 20 or 

[00 1 2] A long organic EL device of a life can be constituted [ thing / thereby very expensive / m-MTDAT \ or 
fomiing an morgamc material layer moreover, without using a tetrlaryl diaL.neVvative etc fbn™ cL'ly. 

[Embodiment of the Invention] The gestalt of 1 operation of this invention is explained based on drawine 1 In 
S2bst!it?TiI?.lf ' ^T' °f ^^^"sparent electrodes of ITO, for example on a transparent glass 

[001 5] On the hole impregnation transportation layer 2-0 after this heat treatment about 1 lOOA of tri<5 (R 
5Sw2 ol'„^ unte^uced pressure of 1x10 .0 4 P. Thus, fte crgLic EL device sZ'l 

produces the m xed target r^wi^cttt a™ \ .mpregnation transportation layer with Si which 

ITO and B can be formed '^'^ P'''"^"' ^' ^ '° O " 20wt%, and contains 

[0019] Moreover, formation of this inorganic material layer is faced and it is W in Ar ca. Rv v.nnr h« v u 

containing ITO aTo ca^be foJed " ^ ^" ' ^"'^ impregnation transportation layer with Si 

K^ns'tiad S\"l?e?v°e:;'s?oV^^^^^^ 'f.^^ "^^^ S^™--- - -n also 

^ ea si. Moreover, Si, or this gennan.um and Ga can be made to contain at least one sort of B C N O 



c etc. 
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can be used, for example. 

[0024] Moreover, the alloy which includes two or more kinds for Li, Na, Mg, aluminum. Ag, In. or these as cathode ^ 
can be used. Thus, in the obtained organic EL device, when the resistivity of the inorganic material layer was 
measured, it was 20 ohm-cm - I ohm-cm. Since resistivity is so good that it is low and driver voltage becomes hi-h 
especially in the case of 20 or more ohm-cm, big supply voltage is needed, and power consumption mav become laroe 
or may result in dielectric breakdown. Moreover, in order that a current value may also decrease, luminescence 
brightness falls. However, there is such no problem at this invention. 

P w'fi'^f ^'"'l'' i° "^^^"^2 In the constant current drive, initial brightness 270 cd/m2, voltage 7V. and a briehtnes. 
hall-life obtained the organic EL device of 5000 hours, in this case, the initial value of the organic EL device which ^ 
could obtain the long lasting thmg and used the conventional inorganic material layer as compared with the half-life of 
Ae conventional organic EL device being 2500 hours - 1 00 cd/m2 it is - compared with the thing, this and an organic 
EL device with bnght bnghtness were able to be offered. 

[0026] And since the inorganic material layer was used, it became possible to hold down the cost sharply as compared 
with an organic matenal layer. If a direct luminous layer is furthermore formed on an ITO film as for both the 
membraneous quality of a luminous layer will also tend to deteriorate and a dark spot and leak will tend to generate it 
wi th not sufficient adhesion. However, the connection condition of electrode layers, such as ITO, and a luminous laver 
will becoine good, without a dark spot and leak occurring between electrode layers, such as an ITO film and a ' 
luminous layer by forming among both the inorganic material layer which consists of mixture of transparent electrode 
materials, such as ITO+Si, germanium, etc. and ITO and In 2032, i.e., SnO, ZnO, and an inorganic semiconductor 
t^hand ''^'P^'"'^' b« held. Moreover, it can constitute from a material which is easy to come 

[0027] Resistance can be further fallen by using the 3rd group element like B, and the 5th group element like P for Si 

Z!T7Z' 'membraneous quality can be stabilized by using C, N, and O. Therefore, if at least one of B 

whinM ? tf ^J.^'!^^ ° --^sP^^tively, the thing of the stable membraneous qualitv to 

which resistance fell can be offered h""-"* '■>j 

[0028] 

[Effect of the Invemioti] The organic EL device with good luminescence brightness was able to be obtained without 
making dnver voltage high, since the resistance of an inorganic material layer was made into 20 or less ohm-cm 
according to this invention. 

[0029] And the long organic EL device of a luminescence life was able to be obtained. Furthermore, as an inorganic 



[Translation done.] 
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(54) [«MO*»] W«xki^hn;i'5*-fe>x*f- 

(57) imm) 

[US] m-MTDATA-S»7'h7r'J-yt'>''Ti>'i?| 



(2) 



*#^¥9-2 6 006 2 



m(7)&tmf}^ 2 0 Q ■ c mlMTT-J> ^zbi^mti- 

imm2)mBmmmm$imii. ito. in 

2 O3 . Sn02 . ZnOOij'-^r<i:t loXliCiX'^ 

io^iac^s^iKjA^^j^i. ^ t ^mtt^mm 1 test 

SiXliGeicB, P. OCD -5 1>^->^ < i: 1 1 

[0001] 

[0002] 

Q 



ru-yp*. r;P^;l^«, T/Prj^fS^S, TiJ-zU^T^ 

i^m. T^ymxwwuyyw.'^im. n, r2, 
R5 ai^Re Ji, r/u^yi-s, r;pr7^i^s, rsya 

[00 0 6] I&3te3t LT«i, h'J;^(8-^yuy 

V>. )vyvy. 9-7'} y. ;^f-|Jy^fe^^oW^m 
[0007] ^?^aA^3*il4 1 trti, ^J;iti'HtiieH 

ij ;^ ( 8 y >j y 7 h ) T/u s -'>A^c7)^jgjgf*fe 

^t^««!, f'jSvyf^aKil!. :^y';y||l3l#:, ^y=ir 

n V y\mwmifiim $ ill. . 
[ 0 0 0 8 ] liffi 5 1 LT {itt?ralfc<7)/J^$ t ^l^fi} , f?ij 
;i(fL i . Na, Mg, A 1 , Ag. I nhh^^\iZ.iX 



[%^<^ikm^J^\^9Vu)V^^-tyx (EL)« 

so*«SELS^{i, ll2(cs^t*D<. iiyxmmzmi 
0 0 0~2 0 00A(7)ITO (i?£-^>->'''>i. • XX) 

aAii2-i. *-;ue?i*i2-2, 517^13. m^a 
I.. 

[0003] *-yPaA12 - 1 t LXii. mHim- 
MTDATA (4. 4' . 4" -Tris (3 -met 
hylphenylphenyl amino) trip 
henylamine),^^'; (f-5r7x>'-2. 5- 

[0004] *-;pfi5jMi 2 - 2 1 Lx\i. murf'ii 
1.0 

[0005] 

[-fbi] 
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Jtl 0 : 1 ) ^ffiffl^l.. 
[0009] 

-MTDATA^$:<tfflL, ^/i*-/l^^3MJi2 - 2 i: 

[0010] t^-^T*j%BBc7)g6<)ii, c:(7;j; 3 :5riSii;S: 
m - M T D A T A^r b 7 7 y -yUv-'T = yfJIjl^^crj 

Kc^\ Lt^i>m^(^M:^^^mELm=Fimi^ti>ztx' 

[00 11] 

srffM t , mkmmm<r>mm'^ 2 o q • c mwrc 

[00 12] diltCj: O^^SlCSfi^m-MTDATA 

^5 (cr h 7 7 'J -;Pi-'7 5 ymmwrn^mth z 
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[00 133 

2:^1. li4IT0£«, 2-0<4*-;l^aAfijSl, 

[0014] I Toa^m. miimwj::^'yxm. 

nz I TOc^^HjmS^r 2 0 0 0Am^lt:i,<7)X'h 

I.. :^-;^aA^)Ml2-o^4, iTos;Ki±tc-7i/ 

h n y;^A'-y ^ y J; I TO t S i 

« u/.' t c7)f $, 0 mwmmx'h i . z m-^. s i cd 

fJ-^tieOvo l%lilT, if^L<{420vo \%aT 
Th-oX. 50a~1 OOOASScOJSimcxy^C-y^U 

0 0-50 O-CT'SSc^^^- 1 0^a^j!|M Uz. 

[0015] z(Dm!!tm.m(7)7t^-/i-iixmmJt2- oco 

y 'Jy^h) T;Pi-'>AS-ffiClJDS!i(CJ;0. 1X10 

Z n m/ s e 

cT'*«Jl 1 0OA^«L7t. 

[00 16] •?-LTComi^aAfi3M««l67tl6<7)J: 
Pifig5t^|,MgAg«ffi$-ffM-ri.7ti6. 1X1 

0- «Pa(7)j^ffTt'MgAg (fi«itl 0:1) Sr.^« 
M^O. 2-0. 3nm/secT'$<j2000A^^^* 
L/C, ::c7)j: 0 iz ixm 1 ^Zynt^mE Lm^F^mc. 
[0017] lTO<DSi^:^Mtmmii. msiz^s 

-r*D#!^tt$-*ti.. s i ^^mme o v o i-%cot 

#ffiin;^{42 0^2 • c mT'J) 0, 2 0 v o 1 %JiiTtfOi: 

^0018] :^^BMff)Hi>(7)mmcoMm^mzmmi-h. 

1- 2 owt%{c?i^L/i^i^^-y.y hiimtx I 

TOt BS-g-tfS i tco*-;H±Al8l3M®^ffM-ri>^ 

100 19] tfz. zcDmmmmmmzmLx , a 

r^XtplZN^ A'X^m-^lX (?I^itO. 1-100 
vo l%)M^^:noZkl,ZX'0. ITOtN^-^tfS 
i t<0*-/PaA«iiM/iS:ffMtl.^i:*^'t'#l>, trc 
Oj $rO. 1-2 0 vo 1 %Ar;<?'.;^4"(C?I-^-tl)^t 
tctO, ITOtOS-^tfS i i:iO*-/l-aAllijMii$r 

[0 0 2 0] ITOCOith'OlZJ n2 O3 . ZnOtfz 
{4Sn02 C0^^^<tt ia^f^ffl1-i,^ti,T-|=|. 
L, Sicr,i^hOlZGetfziiCa^i^mti>Zc{,X' 
^l. tfzZ(7)S i ttzHG e , Ga{::B, C, N, O 
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[002 1 ] m'^^'Axmrnrnm^m^miz, 
h>jx yyh) T)\^i~^i.9(7)^mmw 

(^''j:^mmxmMi:mtl Z b *^T'# I, . 
[0 0 22]^miZliZ<r,mz. Thyyx-;iy^ 
'Jxy^ TVVy-^y^ '^UUy, 3n;T^;L-, 12-7 

:^^'))\^^^m<ryMmimimifimx'%h. t 
t'^^ixh^mmizY-rtizb^X'th. 
[0023] m=f^xmmmb txii. mmmti v u 

■^'Jyimi^. 'Jyj:-)U^yymmi^, - hamt^y 
[0024] ±fzm& 5 b Lxmiuih N a , M 

g, Al , Ag, I nhhU{iZixhi2mm:X±.i:^ 
ts^±tmx-th, Z<r>i.o^zLX%htitz^Ei. 

m=?-x-\i. ^(r>mmfmcr>wmm^Lfzbzb2 

OQ • cm-li^ • cmX'h-ytz. ffiijt*{4(KV^Sft 

fzib. ±%^j:wms.t'^'iimb^j:':,xmmm-ht^±% < 
t£'>fz^. mmm>,z-E.hzbi:,h^. ttzmMmm 
d'-ti fzi^^^mmisrFti> icot^s, 

mXiiZcr>^o^j:r^mi^j:i\ 
[00 2 5] t/::l OmA/cm2 cO^mSWlfcl^ 
ttM«ig27 0c d/m2 , mE7V. WS^MIS 
*^'5 0 0 0WfSO^jgELS^^ff7t:. ^01*^, 

cotmE Lm^<Dmm*^2 5 0 0B§rar$>i,c7)(citK 

IX. *«f#<7)i>^r)2-t#^>ItA^'T'#, ^yL't**<7)iiHg 
«f4®S-ffifflL/tfl-<iEL*^c7)^0^llAil 0 0 c d/ 
ni2 X'hhcoiZii:^^ Ztltfzm&cr,BM^\^^mELm 
'I'imi^tlZbti^X^fz. 

[0026] i^^i>i!timmmimmuz(Dx\ 
mm^zmLx^coax h 't^ii^izmih z b :b^^b 
Kc-^fz. $ h^z I TowMzm.m^mmf&tibm 

(CITO+Si, Ge^c'X O^OITO, In 

2 O3 , SnOa , Z nOI?(7)3gB^l;{i1^^^i^<ii|ijg 

'J - *^'ie4t ^ >r 1 < , IT o^iom®^ t ft^m 
h<mthzbti-x-^ !>, sfcA^ L^^^^^^;^T1il$T' 

[0 027] Si^Get2B(7Jj;pt-m3)^,7C^^PcO 
J: '3 =5:^ 5 i^TcSSrffiffl-ri) ^ i: J; 0 $ ^>CffiCi:ffl^ 
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